TT is known that the incidence of blood-borne tumour metastases mav be influenced by many factors and by several experimental procedures (Baserga and Baum, 1955; Wood, 1958). One of these determining factors is the number of embolic tumor cells circulating in the blood streain. Zeidman, McCutcheon and Coman (1950) showed that the number of lung metastases in mice was roughly proportional to the number of tumor cells injected intravenously. More (Poel, 1957) , the simultaneous injeetion of killed tumor cells (Donaldson and Mitchell, 1959) or the pre-treatment with viable tumor cells (Hackmann, 1938) as well as the response of the reticulo-endothelial system to the presence of metastases (Foulds, 1932 ; Druckrey et al., 1939 ; '"Iartmaii, 1959 
carriers. Suspensions of viable tumor cells were prepared as follows: the peritoneal fluid was aspirated 7-10 days after inoculation and centrifuged at 3000 r.p.m. for 10 minutes, the supernatant discarded and the tumor cens resuspended in sterile isotonic saline in the desired dilution. The tumour cells were counted in a hemocytometer, 5 to 10 counts being used for each dilution. Due to the difficulties involved in obtaining round numbers of tumor cells, suspensions that were as near the desired dose level as possible were used. The number of viable cells in the suspensions as determined by Schreck's method (1936) , ranged between 93 and 98 per cent.
Suspensions of non-viable tumor cells were prepared as follows: 7-10-days-old Ehrlich ascites tumor was aspirated from the peritoneal cavity of healthy carriers, placed in glass tubes, centrifuged at 3000 r.p.m. for 10 minutes and the supernatant discarded. Ten per cent buffered formalin was added to the packed tumor cells in a ratio of 7 : I and the suspension was placed in a refrigerator at 4' C. for [12] [13] [14] [15] [16] [17] [18] hours. The formalinized cells were then centrifuged and washed 4 times with normal saline solution and finally resuspended in sterile isotonic saline in the desired dilution. Viabilitv counts showed 100 per cent non-viable cells.
Only female mice were used to estabhsh the dose-response curve. The number of tumor cells injected and the number of animals in each group are shown in Table 1 . For the second part of the experiment, on the incidence of metastases Fig. 2 and is definitely nonlinear. However, the difference between the trend seen at small doses and that characterizing large dose groups suggests that at least two processes may influence the pattern seen in Fig. 2 Althotigh the dependence between lungweight and mean number of metastases per animal does not allow a simple explanation, an empirically derived functional relationship between these variables is presented in Fig. 4 . A log-log plot of the variables shows a linear relationship between their log transforms. This relationship at doses exceeding 382,000 cells is expressed by the power law -11 = 3-689(10-10) P. 622 (2) NNI-here M is the mean number of metastases per animal and L is the mean lung weight in per cent of the control weight. From equations (1) and (2), an empirical expression of the dependence between number of metastases and dose can readily be determined. (1959) , who studied the dose-response relationship of EAT cells injected intraperitoneally. They found too that the dose-response curve departed from exponentiality, and that the results could be best summarized by plotting the distribution of sensitivities of mice against the dose, as we have done in Fig. 1 . By comparing the two distributions of sensitivities, it would appear that whereas 850 cells are required when injected intraperitoneally to produce tumor growths in 50 per cent of the animals, a mean number of 512,000 cells must be injected intravenously to obtain the same percentage incidence of lung metastases. As doses increase, however, the differences seem to disappear, and approxiinately 1,000,000 cells are requited to produce a 100 per cent incidence of either lung metastases or peritoneal growths.
Fiom the present data, it may also be stated that, at doses exceeding 382,000 cells, a linear relationship exists between the log transforms of lung weight in percent of control weight and mean number of metastases, so that the increasse in lung weight may be used as an indicator of the mean number of metastases. This is further confirmed by the linear relationship existing between number of tumor cells injected and per cent increase of lung weight.
2. The re8ponse of the reticulo-endothelialsy8tem
Several authors, in the past, have suggested that the reticulo-endothelial system participates in the process of metastatic growth. Foulds' (1932) found that the incidence of metastases in the lungs, liver and spleen from Brown-Pearce tumors increased considerably when the rabbits had been previously injected with trypan blue. Brouwer (1938) obtained similar results with a single injection of I c.c. of Thorotrast, but when using higher doses of Thorotrast,
show any increase in susceptibility. The increase in the incidence of metastases brought about by whole-body irradiation of the animal host (Cirio and Balestra, 1930 ; Flaks and Grynkraut, 1934) has also been attributed to the depressing action of irradiation upon the reticulo-endothelial system, and similar view's were expressed to explain the favorable action of cortisone on metastases (Pomeroy, 1954) . Conversely, stimulation of the reticulo-endothelial system by subcutaneous injections of carotin was held to be responsible for the inhibition of growth of two different transplantable rat tumors, the Flexner-Jobling carcinoma and the Jensen sarcoma (Stern and Willheim, 1935) . The present data definitely indicate a response of the reticulo-endothelial system, in the form of hyperplasia to the presence of tumor cells in the animal host. In fact, the linear correlation between the spleen weights and the lung weights even suggests that the weight 14Q. (Nelson, 1944) . Poel (1957) (Baserga et al., 1960) . Calculations based on the present experiments (Table IV) i.e., that the number of surviving cells is in the order of one or less per thousand and that most of the metastatic growths originate from single cells.
SUMMARY
The dose-response relationship between the number of intravenously injected tumor cells and the number of lung metastases was investigated in CAF1 mice using suspensions of viable Ehrlich ascites tumor cells. The correlation was linear for doses up to 600,000 cells, but with higher doses the relation between variables increased even faster than a simple exponential function, thus suggesting a two-fold mechanism in the establishment of tumor metastases. The increase in lung weight, for doses exceeding 382,000 cells, was linearly correlated to the number of injected cells, and its log transforms were linearly correlated to the logarithms of the mean number of metastases. At equal dose levels, the incidence of metastases was much higher in female than in male mice, and the incidence in males was also increased by the simultaneous injection of killed tumor cells. Previous treatment with viable tumor cells did not alter the response of the host to the subsequent injection of a second dose of viable tumor cells. The weight of the spleen was linearly correlated to the weight of the lungs, thus suggesting a quantitative response of the reticulo-endothelial system to the presence of tumor in the lung.
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